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Introduction {#jah32041-sec-0004}
============

Peripheral artery disease (PAD) is a progressive atherosclerotic disorder that can lead to poor quality of life,[1](#jah32041-bib-0001){ref-type="ref"} an increased risk of hospitalization and limb amputation,[2](#jah32041-bib-0002){ref-type="ref"} high mortality,[3](#jah32041-bib-0003){ref-type="ref"} and high costs of care.[4](#jah32041-bib-0004){ref-type="ref"} Early PAD detection in the outpatient setting combined with ambulatory follow‐up care could help slow disease progression and reduce PAD‐related hospitalizations and sequelae.[5](#jah32041-bib-0005){ref-type="ref"} However, the extent to which PAD is managed in the outpatient setting is not well documented.

Reported estimates of clinical PAD prevalence and incidence tend to focus on only hospitalized cases.[6](#jah32041-bib-0006){ref-type="ref"}, [7](#jah32041-bib-0007){ref-type="ref"}, [8](#jah32041-bib-0008){ref-type="ref"}, [9](#jah32041-bib-0009){ref-type="ref"}, [10](#jah32041-bib-0010){ref-type="ref"}, [11](#jah32041-bib-0011){ref-type="ref"}, [12](#jah32041-bib-0012){ref-type="ref"} Estimates of disease occurrence in both inpatient and outpatient settings could provide a broader, more comprehensive understanding of PAD and could lead to improved resource allocation to prevent PAD‐related complications. Administrative claims data capture comprehensive services across the spectrum of health care settings and provide an opportunity for a more inclusive assessment of PAD burden.

We estimated the age‐standardized annual period prevalence and incidence of PAD in the inpatient and outpatient setting over a 10‐year period (2003--2012) using data from the biracial Atherosclerosis Risk in Communities (ARIC) study cohort[13](#jah32041-bib-0013){ref-type="ref"} linked with the Centers for Medicare and Medicaid Services (CMS) claims information for Medicare fee‐for‐service (FFS) beneficiaries aged ≥65 years. To further inform prevention efforts, we examined differences in estimates of annual PAD period prevalence and incidence across strata of age, sex, and race.

Methods {#jah32041-sec-0005}
=======

Study Population {#jah32041-sec-0006}
----------------

### The ARIC cohort study {#jah32041-sec-0007}

The biracial ARIC cohort, established to examine the etiology of atherosclerosis and its clinical manifestations, includes 15 792 participants (aged 45--64 years at baseline) enrolled between 1987 and 1989. The ARIC cohort was selected by probability sampling from 4 US communities: Washington County, Maryland; Forsyth County, North Carolina; the city of Jackson, Mississippi; and the suburbs of Minneapolis, Minnesota.[13](#jah32041-bib-0013){ref-type="ref"} ARIC participants enrolled continuously for at least 1 year in Medicare Parts A and B through an FFS plan from 2003 to 2012 were eligible for inclusion. Data were collected on cohort participants at 5 clinic examinations and through annual follow‐up telephone interviews.

### Linkage of ARIC cohort data with CMS claims {#jah32041-sec-0008}

An interagency agreement between the National Heart, Lung, and Blood Institute and CMS has enabled Medicare claims information to be obtained for the 14 899 ARIC cohort participants who were Medicare eligible between the years 1991 and 2012. Data for ARIC cohort participants were linked with CMS claims data, matching on participants\' social security numbers, sex, and date of birth. Of the 14 899 Medicare‐eligible participants, 14 702 ARIC cohort identifiers (98.7%) were matched successfully.

Participant information on enrollment in Medicare FFS was obtained from monthly enrollment indicators for Part A, Part B, and Medicare Advantage buy‐in available through annual CMS Medicare beneficiary summary files. Continuous enrollment periods were created to indicate uninterrupted CMS Medicare FFS coverage, defined as enrollment in CMS Medicare Part A and Part B and lack of enrollment in a Medicare Advantage plan. Participants contributed data to calendar years in which they had uninterrupted FFS coverage. Participants were excluded if they had continuous Medicare Advantage enrollment or gaps in FFS coverage because of (1) missing enrollment information, (2) discontinuation of enrollment, or (3) enrollment in a Medicare Advantage plan at any month in the observation year. Participants aged \<65 years and those of a race other than black or white were also excluded (see Table [S1](#jah32041-sup-0001){ref-type="supplementary-material"}). For those with multiple enrollments periods, the longest enrollment period was selected to give the best opportunity to capture relevant claims. The enrollment period selected was the first enrollment period for 10 144 participants (97%). The final analytic sample included 10 481 ARIC participants with 67 492 person‐years of FFS enrollment time.

### Demographics and comorbidities {#jah32041-sec-0009}

Demographic information on age (at beginning of enrollment year), race, and sex was obtained from annual Medicare beneficiary summary files. Age was categorized as 65 to 74 years of age and ≥75 years of age. The Klabunde adaptation of the Charlson Comorbidity Index was used to identify comorbidity burden using claims from the inpatient and outpatient settings.[14](#jah32041-bib-0014){ref-type="ref"}, [15](#jah32041-bib-0015){ref-type="ref"} All claims present in each calendar year (prior to a PAD case) were used to calculate an annual Charlson Comorbidity Index score.

### Ascertainment of PAD {#jah32041-sec-0010}

PAD‐related outpatient office visits, outpatient diagnostic tests, inpatient visits, and procedures were identified from the MedPAR (Medicare Provider Analysis and Review) records and the Carrier and Outpatient claims files using codes from the International Classification of Diseases, Ninth Revision (ICD); Current Procedural Terminology, 4th edition (CPT); Healthcare Common Procedure Coding System (HCPCS); and Federally Qualified Healthcare Center (FQHC) (Table [S2](#jah32041-sup-0001){ref-type="supplementary-material"}). Codes used in the present study were adapted from previous PAD‐related administrative studies.[16](#jah32041-bib-0016){ref-type="ref"}, [17](#jah32041-bib-0017){ref-type="ref"}

### Prevalence of PAD {#jah32041-sec-0011}

Annual PAD period prevalence was estimated for 2003 to 2012 using information on any PAD encounters in the inpatient and outpatient settings, including both prevalence cases from prior years and new incident cases during the year of observation. Overall mean annual prevalence, weighted to reflect the distribution of cases across all years, was also estimated. The denominator for annual period prevalence estimates included cohort participants alive at the beginning of the year with continuous enrollment in FFS for the entire year of observation or until death. For each year of observation, prevalent *inpatient* PAD was defined as ≥1 hospitalization with a PAD code in any of the 25 diagnosis or procedure positions; prevalent *outpatient* PAD was defined as ≥1 claim with PAD diagnosis or procedure codes in any of the 12 diagnosis positions or 6 procedure positions. A sensitivity analysis using ≥2 outpatient claims was conducted to address the possibility of rule‐out diagnoses (Table [S3](#jah32041-sup-0001){ref-type="supplementary-material"}).

### Incidence of PAD {#jah32041-sec-0012}

A 2‐year look back period was chosen to minimize misclassification of prevalent events as incident events[18](#jah32041-bib-0018){ref-type="ref"}; therefore, the shortest enrollment window of ARIC participants was \>24 months. ARIC participants with a prevalent PAD‐related inpatient or outpatient code occurring any time within 2 years of the year in question were excluded from annual incidence analyses. Annual incidence rates are presented for the years 2005 to 2012. Overall mean incidence, weighted to reflect the distribution of events across all years, was also estimated. The denominator for annual incidence estimates included cohort participants\' time at risk in continuous enrollment during the year of observation or until death if it occurred during the year of observation.

Annual inpatient PAD incidence was defined as ≥1 hospitalization with a PAD‐related ICD diagnosis or procedure code during each year of observation. Annual outpatient PAD incidence was defined as ≥2 claims within 12 consecutive months with a PAD‐related ICD, CPT, HCPCS, or FQHC code; the claims had to occur ≥1 day apart, and the incident date was defined as the date of the second claim. If a singular outpatient encounter preceded an inpatient encounter within 365 days, the incident date was the inpatient date of discharge. Singular outpatient encounters occurring with no hospitalizations or outpatient encounters within 365 days were not considered incident PAD. This definition of incidence was chosen to reduce the misclassification of rule‐out diagnoses resulting from a singular encounter in the outpatient setting.[19](#jah32041-bib-0019){ref-type="ref"} Each individual contributed between 1 and 12 months to each yearly estimate of incidence. Time contributed to the study for each ARIC participant was converted to and reported in person‐years.

Statistical Analysis {#jah32041-sec-0013}
--------------------

Direct standardization was used to estimate age‐standardized overall and annual prevalence of PAD with 95% CIs from 2003 to 2012. Direct standardization was used to estimate age‐standardized overall and annual incidence of PAD (per 1000 person‐years) with 95% CI from 2005 to 2012. Prevalence estimates were age‐standardized to reflect the age, race, and sex distribution of the 2005 Medicare population aged ≥65 years. Age categories for standardization of prevalence estimates included 65 to 69, 70 to 74, 75 to 79, and ≥80 years of age. Incidence estimates were age‐standardized to reflect the age, race, and sex distribution of the 2005 Medicare population aged ≥67 years, given a 2‐year look‐back period for excluding prevalence cases. Estimates were calculated overall; by health care setting (inpatient versus outpatient setting); and by age, race, sex, and race/sex subgroups. Age categories for incidence estimate standardization included 67 to 69, 70 to 74, 75 to 79, and ≥80 years of age. All analyses were performed using SAS version 9.4 (SAS Institute Inc.). Written informed consent was obtained from participants, and all institutional review boards approved the study.

Results {#jah32041-sec-0014}
=======

The 10 481 ARIC cohort members who met eligibility requirements generally reflected the demographic distribution in the original ARIC cohort at baseline. The majority were female (58%) and white (76%), with black men (8%) as the least represented group (Table [1](#jah32041-tbl-0001){ref-type="table-wrap"}). Mean comorbidity scores were similar across race, sex, and race/sex strata. Mean comorbidity score increased as the cohort aged from 2003 to 2012 (Table [1](#jah32041-tbl-0001){ref-type="table-wrap"}).

###### 

ARIC Fee‐for‐Service Enrollees by Year and Demographic Groups, 2003--2012

                                                                               2003 (n=7293)   2004 (n=7678)   2005 (n=7708)   2006 (n=7372)   2007 (n=7060)   2008 (n=6995)   2009 (n=6504)   2010 (n=6183)   2011 (n=5914)   2012 (n=5546)
  ---------------------------------------------------------------------------- --------------- --------------- --------------- --------------- --------------- --------------- --------------- --------------- --------------- ---------------
  Age, %, y                                                                                                                                                                                                                    
  65--74                                                                       72              69              66              63              60              57              54              49              44              40
  ≥75                                                                          28              31              34              37              40              43              46              51              56              60
  Sex, %                                                                                                                                                                                                                       
  Female                                                                       57              57              58              57              58              58              59              60              60              61
  Male                                                                         43              43              42              43              42              42              41              40              40              39
  Race, %                                                                                                                                                                                                                      
  Black                                                                        26              26              26              23              21              22              23              24              24              24
  White                                                                        74              74              74              77              79              78              77              76              76              76
  Race/sex, %                                                                                                                                                                                                                  
  Black woman                                                                  17              17              18              15              14              14              15              16              16              16
  Black man                                                                    9               9               9               8               7               7               8               8               8               8
  White women                                                                  40              40              40              42              44              44              45              44              44              44
  White man                                                                    34              34              33              35              35              34              32              32              32              32
  Overall mean comorbidity score[a](#jah32041-note-0003){ref-type="fn"} (SD)   1.7 (2.2)       1.8 (2.3)       1.9 (2.2)       1.9 (2.2)       2.1 (2.3)       2.1 (2.3)       2.3 (2.5)       2.4 (2.5)       2.5 (2.5)       2.6 (2.6)
  Overall median comorbidity score[a](#jah32041-note-0003){ref-type="fn"}      1 (0, 3)        1 (0, 3)        1 (0, 3)        1 (0, 3)        2 (0, 3)        2 (0, 3)        2 (0, 3)        2 (0, 3)        2 (0, 4)        2 (1, 4)

ARIC indicates atherosclerosis risk in communities.

Klabunde adaptation[15](#jah32041-bib-0015){ref-type="ref"} of Charlson comorbidity index.

John Wiley & Sons, Ltd

Age‐Standardized Annual Prevalence and Weighted Mean Annual Prevalence of PAD {#jah32041-sec-0015}
-----------------------------------------------------------------------------

Age‐standardized annual and weighted mean annual estimates of the prevalence of PAD across all study years (2003--2012), overall and stratified by health care setting, are provided in Table [2](#jah32041-tbl-0002){ref-type="table-wrap"}. The weighted mean annual PAD period prevalence was 12.4% (95% CI 12.2--12.8%). Overall age‐standardized prevalence varied modestly from year to year, ranging from 10.3% (95% CI 8.6--12.0%) to 13.5% (95% CI 12.4--14.6%).

###### 

Age‐Standardized[a](#jah32041-note-0004){ref-type="fn"} Overall and Annual Prevalence of Peripheral Artery Disease Claims Overall and by Health Care Setting: The ARIC Cohort Study (2003--2012)

                  Prevalence, % (95% CI)                       
  --------------- ------------------------ ------------------- ----------------
  2003            10.3 (8.6--12.0)         9.5 (7.9--11.2)     1.5 (1.0--1.9)
  2004            11.2 (10.0--12.4)        10.4 (9.3--11.6)    1.8 (1.3--2.3)
  2005            11.4 (10.5--12.4)        10.8 (9.8--11.7)    1.4 (1.1--1.7)
  2006            12.1 (11.1--13.0)        11.5 (10.6--12.4)   1.8 (1.4--2.1)
  2007            12.3 (11.4--13.2)        11.5 (10.7--12.4)   1.4 (1.1--1.7)
  2008            11.8 (10.9--12.6)        11.2 (10.4--12.0)   1.6 (1.3--1.9)
  2009            12.6 (11.7--13.4)        12.0 (11.1--12.8)   1.4 (1.1--1.7)
  2010            13.2 (12.3--14.1)        12.7 (11.8--13.5)   1.4 (1.1--1.7)
  2011            13.1 (12.2--14.0)        12.7 (11.7--13.5)   1.6 (1.3--1.9)
  2012            13.5 (12.4--14.6)        12.9 (11.9--14.0)   1.8 (1.4--2.3)
  Weighted mean   12.4 (12.2--12.8)        11.8 (11.5--12.1)   1.6 (1.5--1.7)

ARIC indicates atherosclerosis risk in communities.

Standardized to reflect age distribution of 2005 Medicare population.

John Wiley & Sons, Ltd

Higher annual PAD period prevalence was identified in the outpatient setting compared with the inpatient setting (11.8% versus 1.6%) (Table [2](#jah32041-tbl-0002){ref-type="table-wrap"}). The majority of all unique PAD claims (\>70%) identified were from outpatient settings. Prevalence of outpatient PAD claims ranged across years of observation from 9.5% (95% CI 7.9--11.2%) in 2003 to 12.9% (95% CI 11.9--14.0%) in 2012. By comparison, prevalence of inpatient PAD ranged across years of observation from 1.4% (95% CI 1.1--1.7%) in 2005 to 1.8% (95% CI 1.4--2.3%) in 2012.

Estimates of annual PAD period prevalence were further stratified by demographic groups. Age‐standardized annual PAD period prevalence and mean annual prevalence were consistently higher among those aged ≥75 years compared with those aged 65 to 74 years (Figure [1](#jah32041-fig-0001){ref-type="fig"}). Weighted mean annual PAD prevalence among those aged ≥75 years and 65 to 74 years was 16.8% and 8.4%, respectively. From 2003 to 2012, annual PAD prevalence in the age group ≥75 years ranged from 12.5% (95% CI 9.0--15.9%) in 2003 to 18.5% (95% CI 17.1--20.0%) in 2012. Annual PAD prevalence among those aged 65 to 74 years ranged from 8.0% (95% CI 7.2--8.8%) to 9.0% (95% CI 8.0--10.0%) over the same time frame.

![Age‐standardized annual prevalence of peripheral artery disease (PAD) by age group. The ARIC (Atherosclerosis Risk in Communities) study, 2003--2012. Estimates are standardized to the 2005 Medicare population.](JAH3-6-e003796-g001){#jah32041-fig-0001}

Black participants had higher mean annual prevalence of PAD compared with white participants (15.6% versus 11.4%) and had higher annual prevalence of PAD across most years of the observation period (Figure [2](#jah32041-fig-0002){ref-type="fig"}). From 2003 to 2012, PAD prevalence among black participants ranged from 13.8% (95% CI 10.4--17.2%) to 17.3% (95% CI 15.0--19.7%), whereas PAD prevalence among white participants ranged from 9.0% (95% CI 7.1--10.9%) to 12.8% (95% CI 11.6--14.0%). Regarding race/sex stratification, black women had the highest weighted mean annual PAD prevalence (16.9%), followed by black men (13.2%), white men (12.1%), and white women (10.9%) (Table [S4](#jah32041-sup-0001){ref-type="supplementary-material"}).

![Age‐standardized annual prevalence (percentage) of peripheral artery disease (PAD) by race group. The ARIC (Atherosclerosis Risk in Communities) study, 2003--2012. Estimates are age‐standardized to 2005 Medicare population.](JAH3-6-e003796-g002){#jah32041-fig-0002}

Age‐standardized prevalence of PAD did not differ by sex alone in any year of observation (2003--2012). Overall, women had higher prevalence of PAD, although confidence intervals overlapped across many years of this study (Table [S5](#jah32041-sup-0001){ref-type="supplementary-material"}).

Age‐Standardized Annual Incidence and Weighted Mean Annual Incidence of PAD {#jah32041-sec-0016}
---------------------------------------------------------------------------

Overall and age‐standardized annual estimates of the incidence of PAD across all observation years (2005--2012), stratified by health care setting, are provided in Table [3](#jah32041-tbl-0003){ref-type="table-wrap"}. The mean age‐standardized PAD incidence rate across all observation years (2005--2012) was 26.8 per 1000 person‐years (95% CI 25.1--28.6). The age‐standardized incidence of PAD remained relatively consistent across the study period (2005--2012), ranging from 25.6 per 1000 person‐years (95% CI 20.8--30.4) in 2007 to 30.3 per 1000 person‐years (95% CI 24.9--35.7) in 2012 (Table [3](#jah32041-tbl-0003){ref-type="table-wrap"}).

###### 

Age‐Standardized[a](#jah32041-note-0005){ref-type="fn"} Overall and Annual Incidence of Peripheral Artery Disease Claims Overall and by Health Care Setting of Incident Claim: The ARIC Cohort Study (2005--2012)

                  Age‐Standardized Rate, Per 1000 Person‐Years (95% CI)[a](#jah32041-note-0005){ref-type="fn"}                       
  --------------- ---------------------------------------------------------------------------------------------- ------------------- ----------------
  2005            26.6 (20.7--32.6)                                                                              20.3 (15.1--25.4)   6.4 (3.4--9.3)
  2006            25.8 (20.3--31.3)                                                                              20.0 (15.2--24.8)   5.8 (3.1--8.5)
  2007            25.6 (20.8--30.4)                                                                              21.5 (17.2--25.9)   4.0 (2.0--6.1)
  2008            26.0 (21.0--31.0)                                                                              21.2 (16.7--25.7)   4.8 (2.7--6.9)
  2009            25.6 (20.9--30.3)                                                                              20.6 (16.4--24.8)   5.0 (2.9--7.1)
  2010            29.3 (24.2--34.4)                                                                              25.9 (21.1--30.7)   3.4 (1.7--5.0)
  2011            26.5 (21.7--31.4)                                                                              23.3 (18.8--27.9)   3.2 (1.5--4.8)
  2012            30.3 (24.9--35.7)                                                                              26.0 (21.0--30.9)   4.3 (3.7--5.1)
  Weighted mean   26.8 (25.1--28.6)                                                                              22.4 (20.8--24.0)   4.4 (3.7--5.1)

ARIC indicates atherosclerosis risk in communities.

Standardized to reflect age distribution of 2005 Medicare population.

John Wiley & Sons, Ltd

The first PAD‐related claim most commonly was found in the outpatient setting (83%), at \>5 times the incidence in the inpatient setting (Table [3](#jah32041-tbl-0003){ref-type="table-wrap"}). Rates of PAD incidence in the outpatient setting per 1000 person‐years ranged from 20.0 (95% CI 15.2--24.8) to 26.0 (95% CI 21.0--30.9). Records of PAD‐related hospitalizations were rare; for the years 2005 to 2012, the annual age‐standardized incidence rates per 1000 person‐years ranged from 3.2 (95% CI 1.5--4.8) in 2011 to 6.4 (95% CI 3.4--9.3) in 2005.

Annual estimates of PAD incidence were stratified by demographic groups. Age‐standardized annual PAD incidence was different by age strata at all years examined except 2009 and 2012 (Figure [3](#jah32041-fig-0003){ref-type="fig"}). Incidence of PAD was higher among those aged ≥75 years compared with 65 to 74 years. From 2005 to 2012, estimates of annual PAD incidence per 1000 person‐years among those aged ≥75 years ranged from 31.6 (95% CI 24.1--39.2) in 2009 to 37.2 (95% CI 29.5--45.0) in 2012. Estimates among those aged 65 to 74 years ranged from 16.2 per 1000 person‐years (95% CI 12.3--20.1) to 21.7 per 1000 person‐years (95% CI 14.3--29.1) over the same time period.

![Age‐standardized annual incidence (per 1000 person‐years) of peripheral artery disease (PAD) by age group. The ARIC (Atherosclerosis Risk in Communities) study, 2005--2012. Estimates are age‐standardized to 2005 Medicare population; rates are per 1000 person‐years.](JAH3-6-e003796-g003){#jah32041-fig-0003}

PAD incidence rates were different by race (Figure [4](#jah32041-fig-0004){ref-type="fig"}), with higher mean annual (2005--2012) PAD incidence among black participants (31.3 per 1000 person‐years; 95% CI 27.3--35.4) compared with white participants (25.4 per 1000 person‐years; 95% CI 23.5--27.3). Black participants had a higher incidence rate of PAD than white participants across most observation years, although annual differences were attenuated due to low precision resulting from a small sample size among black participants (Figure [4](#jah32041-fig-0004){ref-type="fig"}). Incidence rates of PAD among black participants ranged from 28.4 per 1000 person‐years (95% CI 16.4--40.3) to 32.7 per 1000 person‐years (95% CI 21.3--44.1), whereas incidence of PAD among white participants ranged from 23.2 per 1000 person‐years (95% CI 17.1--29.4) to 29.6 per 1000 person‐years (95% CI 23.7--35.6).

![Age‐standardized annual incidence of peripheral artery disease (PAD; per 1000 person‐years), by race groups. The ARIC (Atherosclerosis Risk in Communities) study, 2005--2012. Estimates are age‐standardized to 2005 population; rates are per 1000 person‐years.](JAH3-6-e003796-g004){#jah32041-fig-0004}

The age‐standardized annual incidence of PAD did not differ by sex (Table [S6](#jah32041-sup-0001){ref-type="supplementary-material"}). Mean annual incidence of PAD (2005--2012) was higher among black men and black women (31.8 and 30.9 per 1000 person‐years, respectively) than among white men and white women (25.5 and 25.3 per 1000 person‐years, respectively), although confidence intervals overlapped in many years of observation. Small sample sizes precluded annual assessment of PAD incidence across race/sex groups (Figure [S1](#jah32041-sup-0001){ref-type="supplementary-material"}).

Discussion {#jah32041-sec-0017}
==========

We found that the majority of all clinical PAD encounters occurred in the outpatient setting among a biracial, probability‐based sample of 4 US communities, including men and women aged ≥65 years with enrollment in a Medicare FFS program. Studies that focus exclusively on hospitalized events underreport burden and provide a perspective of PAD skewed toward more severe manifestations occurring later in the course of the disease. Black participants had higher prevalence of PAD than white participants, including both men and women. Incidence of PAD was also higher among black participants, although the relatively small proportion of black participants in our study (24%) limited our ability to make inferences in race‐ and race/sex‐ stratified analyses of PAD incidence.

Although sources of administrative claims are increasingly used to study PAD burden, methodological and source population differences make it difficult to compare PAD estimates across studies. In particular, it is well documented that PAD prevalence increases with age[16](#jah32041-bib-0016){ref-type="ref"}, [20](#jah32041-bib-0020){ref-type="ref"}; however, prior claims‐based work did not report age‐adjusted estimates of PAD prevalence, limiting comparisons across populations with differing age groups. A recent study using the MarketScan database, for example, reported higher annual PAD prevalence among Medicare beneficiaries than the present study (14--21% versus 10--14%)[16](#jah32041-bib-0016){ref-type="ref"}; however, the population in the MarketScan study was older and had more comorbidity. Conversely, a study of a healthier group of managed care enrollees found a lower prevalence of PAD (2%) than what was observed in the present study.[2](#jah32041-bib-0002){ref-type="ref"} In the context of these other studies, age‐standardized estimates of PAD prevalence (overall 12.4%) in the present study are within the expected range, given the estimates from younger and older populations.

Estimates of PAD incidence are rare in the literature and, as with prevalence studies, are difficult to compare because of differing study populations and inconsistency in the definition of PAD. When using administrative claims data for the estimation of disease incidence, the use of an appropriate look‐back period is important for the correct identification of index events. Recent analyses suggest that for most chronic diseases, a 2‐year look‐back period is necessary for the exclusion of preexisting conditions.[18](#jah32041-bib-0018){ref-type="ref"} Studies that do not include a sufficiently long look‐back period have the potential to reflect prevalent disease that is misclassified as incident (up to 30%).[18](#jah32041-bib-0018){ref-type="ref"} Results of the current study, in which we used a 2‐year look‐back period, suggest that 2% to 3% (26.8 per 1000 person‐years) of Medicare beneficiaries had an incident PAD occurrence within any particular observation year (2005--2012). Although our incidence estimates are lower, they are comparable to those in existing studies.[16](#jah32041-bib-0016){ref-type="ref"}

Prior literature suggests differences in PAD burden by race.[21](#jah32041-bib-0021){ref-type="ref"} Black participants were observed to have higher PAD prevalence than white participants in the following studies: NHANES (National Health and Nutrition Examination Survey), SDPS (San Diego Population Study), MESA (Multi‐Ethnic Study of Atherosclerosis), and CHS (Cardiovascular Health Study).[6](#jah32041-bib-0006){ref-type="ref"}, [7](#jah32041-bib-0007){ref-type="ref"}, [22](#jah32041-bib-0022){ref-type="ref"}, [23](#jah32041-bib-0023){ref-type="ref"} In the current study, we found that the mean annual prevalence and incidence of PAD was higher among black than white participants, which confirms these prior observations. The current study adds the finding that PAD burden was higher among black participants despite known access to care issue in this population. This study further adds to estimates of PAD burden by providing race/sex analyses. We observed that black women consistently had the highest PAD prevalence, whereas white women had the lowest PAD prevalence across all years of observation (2003--2012) (Table [S4](#jah32041-sup-0001){ref-type="supplementary-material"}). Black men had the highest mean PAD incidence followed by black women (Figure [S1](#jah32041-sup-0001){ref-type="supplementary-material"}). Findings from this study suggest black persons aged ≥65 years have a higher burden of PAD and thus could benefit from prevention efforts targeting individuals well before they become age‐eligible for Medicare.

The American Heart Association (AHA) recently identified sex‐specific estimates of PAD, particularly for women, as a knowledge gap in the literature. The present study answers a challenge from the AHA to produce age‐standardized, sex‐specific estimates.[24](#jah32041-bib-0024){ref-type="ref"} Men in this study had nearly identical age‐standardized PAD estimates compared with women overall (mean annual prevalence 12.4% versus 12.5%; mean annual incidence 26.9 versus 26.8 per 1000 person‐years) and at most years of observation. The minimal differences observed in PAD burden by sex were in accordance with the limited literature regarding sex‐specific estimates of PAD prevalence and incidence.[10](#jah32041-bib-0010){ref-type="ref"}, [20](#jah32041-bib-0020){ref-type="ref"} We acknowledge the potential sex‐based differences in evaluation of PAD and agree with others that these differing practices (1) likely have caused historical underestimation of PAD burden among women and (2) led clinicians to identify male sex as a PAD risk factor.[22](#jah32041-bib-0022){ref-type="ref"} Although we are unable to verify this type of sex bias in our study, our data add to a growing body of research suggesting that the burden of PAD is at least similar for women and men.

Finally, despite the known coexistence of PAD with other major circulatory system disorders,[25](#jah32041-bib-0025){ref-type="ref"}, [26](#jah32041-bib-0026){ref-type="ref"} health professional and public awareness of PAD is low in comparison to the awareness of diseases such as stroke, coronary heart disease, heart failure, and atrial fibrillation.[9](#jah32041-bib-0009){ref-type="ref"}, [27](#jah32041-bib-0027){ref-type="ref"} Interestingly, PAD prevalence estimates in this study are similar to recent assessments of prevalence of stroke (5--6% in those aged 60--79 years; 14--16% in those aged ≥80 years) and coronary heart disease (10--20% in those aged 60--79 years, 19--32% in those aged ≥80 years).[21](#jah32041-bib-0021){ref-type="ref"} Still, although these estimates suggest a significant PAD burden in this population, clinicians often do not evaluate for the presence of PAD. Furthermore, up to 50% of persons with PAD are asymptomatic and might not be actively seeking PAD‐related care.[9](#jah32041-bib-0009){ref-type="ref"} Our claims‐based estimates, which capture PAD in a clinical setting and thus would be unlikely to include asymptomatic PAD, are likely an underestimation of the prevalence and incidence of PAD in the Medicare‐aged population.

Strengths and Limitations {#jah32041-sec-0018}
-------------------------

The most important strength of this study is the inclusion of outpatient in addition to inpatient clinical encounters in the assessment of prevalent and incident PAD. Prior studies have provided limited information on the burden of PAD stratified by the setting of health care delivery (inpatient versus outpatient). Although a study by Hirsch et al found that inpatient visits represent up to 90% of PAD‐related costs,[28](#jah32041-bib-0028){ref-type="ref"} \>70% of all PAD claims in the current study were found in the outpatient records. In addition, \>80% of all incident PAD events were found to have occurred in the outpatient setting. These estimates are age‐standardized, and look‐back periods for incidence are in accordance with recent recommendations, providing a further strength of this study.

Because this study was based on inpatient and outpatient care among CMS Medicare enrollees in FFS programs, our estimates are not generalizable to Medicare beneficiaries enrolled in Medicare Advantage, who have been reported to be healthier than those in FFS.[29](#jah32041-bib-0029){ref-type="ref"} Our estimates reflect cohort survivors, and we did not attempt to quantify PAD prior to enrollment in FFS in 2003. Administrative claims data reflect billing practices; therefore, diagnostic coding found in claims data is not always accurate in relation to documented diagnoses or procedures. Codes selected were not independently validated, which could lead to misclassification of PAD occurrence. Upcoding might increase billing by as much as 15%,[30](#jah32041-bib-0030){ref-type="ref"} and illness severity is not readily obtainable from claims data.

Conclusions {#jah32041-sec-0019}
===========

Findings from this study suggest that PAD is an important circulatory system disorder similar in prevalence to stroke and coronary heart disease. This study addresses an important gap in the existing literature by providing accurate estimates of PAD in the outpatient setting, where the majority of PAD burden was found. PAD estimates stratified by race corroborated other population‐based studies that reported a higher burden among black compared with white participants; future work should focus on identifying effective prevention of PAD and its sequelae in this group.
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